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TITLE: Influence of Heat Treatment and Nitriding on the 


Mechanical Properties of Austenitic Steels \{ 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
1960, No.11, pp.16-20 ie 


7, 
TEXT: A nitrided layer of austenitic steel can be ferro- 
magnetic, although the core of the component can remain paramagnetic. 
By changing the preliminary heat treatment it is possible to obtain 
an austenite with various degrees of alloying and various 
compositions of the secondary phases. Changes in the phase 
composition during preliminary heat treatment of austenitic steel 
may bring about changes in its magnetic properties due to formation 
of 6-ferrite resulting from quenching at elevated temperatures. For 
this reason, the authors considered it of interest to study the 
influence of preliminary heat treatment and nitriding on the 
mechanical properties of austenitic steel. Two steels of the 
following compositions were investigated: (in %) 
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Steel Cc Si Mn Cr Ni W Ti s P 
Sign ocaeil a wn Rone ek ho De 
IVS (EI123)!* 0.18 2.27 0.65 14.54 13.80 1.79 0.84 0.007 0.016 


(1Kh18N9T) | 0.10 0.58 0.53 17.78 8.70 - 0.64 0.013 0.020 


ce properties were studied after preliminary heat treat-~— 
ae reece mitridings The steel 1Khl8N9T was additionally 

: ae e o "wrong" nitriding: tinned specimens were charged into 
ga ae with the nitrided specimens of the same 

ry agnetic properties of the steel EI12 
after normalization annealin Octet rains 
& or after normalization anneal 
ageing. The normalization temperature was 1150 and Ravoee ie 


preliminary heat treatment of the 
e steel 1Kh18NOT c 
quenching from 1150°C in water and subsequent oe eee Me 
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were aged for 8 hours at 800°C. The specimens were in the form of 

12 mm diameter, 5 mm long cylinders. The magnetic susceptibility 

of the steels EI123 and 1Kh18N9T in the paramagnetic state was 

measured by means of magnetic scales at various field strengths so i 
as to determine the X(H). For investigating the magnetic properties 

of the nitrided steels, specimens in the form of tubes with an V 
external diameter of 8 mm, a length of 60 mm and a wall thickness of —- 
0.5 mm were used, The external surfacesof the specimens were ground 
whilst the internal surfaces were machined by means of a reamer, 

Prior to nitriding, the specimens were etched in a hydrochloric acid 
solution at 70°C for 5 min and then nitrided in a laboratory furnace 

at 600°C, with a holding time of 65 hours for the steel EI123 and 

75 to 55 hours for the steel 1Kh18N9T. The 75 hour holding time 
corresponded to the maximum depth of the nitrided layer for specimens 
with a wall thickness of 0.5 mm, The magnetic properties of nitrided 
specimens were measured ballistically in an open magnetic circuit. 
On the basis of the obtained results, which are given, the following 
conclusions are arrived at: 
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1) Changing of the normalization annealing temperature of the 

steel EI123 from 1070 to 1150°C and additional ageing for 8 hours at 
800°C does not bring about a change in the susceptibility of this steel. 
2) Nitriding changes to a considerable extent the magnetic permeability 
of the investigated steels; the nitrided layers of both the 
investigated steels wereferromagnetic and this is due to the formation 
of nitrides, impoverishment in alloying elements of the austenite 

and austenite decomposition. ye 
3) As a result of nitriding, the magnetic permeability of the steel 
EI123 increases considérably (by a factor of 3) as compared to the 
steel 1Kh18N9T. 

4) Increase in the depth of nitriding brings about an increase of 

the maximum magnetic permeability; with increasing relative depth of 
the nitrided layer of the steel EI123 from 23 to 48.5% the maximum 
permeability increases by more than double. With increasing 

relative depth of the nitrided layer of the steel 1Kh18N9T from 50 

to 93.65%, its maximum permeability increases from 3.7 to 19.8 
gauss/Oe. 
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5). The results of the described investigations lead to the 
conclusion that it is possible to monitor the depth of the 
nitrided layer for a number of austenitic steels by means of an 
electromagnetic method. There are 1 figure, 5 tables and 


5 references: all Soviet. 7 
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PERIODICAL; 


e@ cast Components, Operating 
vely low Stresses, Cast irons 


t to Produce 


© 2-1,.9% cr and up to 1.0% Mn, 

W' type ("Silaln) — 
and approximately 
ansverse bending 
peratures between 29 and 650 0c, 


0.3% Cp and 0.12% S), and ca 


(containing 2.5% Cc, 5.45~6, a Si a 
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Showed that cast iron of the "Silain type is more temperature- 
sensitive than cast dron ZhChKh 1.5. The U.T.S. of the former 
decreases by 60% on heating to 650 °C (from 19.0 to 6.8 kg/mm2), 
the corresponding decrease in the case of the latter material being 
only 19% (from 21.7 to 18.4 kg/mm2), The bending strength and 
ductility (as indicated by elongation and deflection) of both 


of tests the Stability of the structure and properties of the two 
after which their microstructure was examined and both tensile and 


transverse bending strength determined. No Significant changes in 
the structure of either alloy were observed. The mechanical 
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out at 600 °C under a stress of 2 kg/mm2 are reproduced in 

Table 5. It will be seen that the time-to-rupture under a high 
applied stress was shorter for "Silal" and that the creep rate for 
this material under a low stress was higher than that of ZhChKhl.5. 
The resistance of both materials to the action of hot products of 
combustion of diesel engine fuel was studied side by side with 
that of steel 20 YMA (20KhML). The scale formed on specimens 
tested at 600 °C was periodically removed by electrolytic 
dissolution, the loss of weight due to the formation of scale was 
measured, and from these data the rate of attack was calculated, 
The results are reproduced in Fig.4. Although in the first stage 
of the process, when the rate of attack was high for all three 
materials, the rate of attack on cast iron ZhChKh 1.5 was higher 
and that of "Silal" lower than the rate of attack on steel 20KhML, 
this difference became insignificant after prolonged exposure to 
hot exhaust gases. In every case tenacious and firmly adhering 
scale was formed. The object of the final series of tests was 
to study the dimensional changes of the materials studied, caused 
by simultaneous action of the exhaust gases and high temperatures. 
The tests (lasting up to 1500 hours) were carried out at 600 °C 
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on cylindrical specimens whose length and weight were periodically 
measured. The length measurements were carried out between the 
flat faces of the test pieces, a protective paint being used before 
each test to prevent the formation of scale on these faces, The 
increase in length of the "Silal" specimen after 1500 hours did not 
exceed 0.5%, the maximum increase in length of the ZhChKh 1.5 cast 
irons being 0.2%. The maximum increase in weight during the same 
period was 0.379% for "Silal" and 0.408% for zhChKh 1.5. It was 
concluded that in the fabrication of components of power generating 
Plant, operating at 600-650 °C in the atmosphere of burnt diesel 
fuels and carrying low loads, the low- and medium-alloy steels can 
be successfully replaced by cast iron ZhChKh 1.5, 

There are 5 figures, 6 tables and 1 Soviet reference. 
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wuenepins L. K., Kostenko, A. V. ; 
 TTTLE; The probies of hardening steel in an ultrasonic field 7 


’ PERIODICAL: Referativayy zhurnal, Metallurgiya, no. 7, 1962, 109, abstract 774 ia 
("Nauchn. zap. Odessk, politekhn, in-t", 1962, 37, 41 - 44) oe oe 
TEXT: ’ The investigation of the effect of an ultrasonic field on the pro- i 
cess of hardening was carried out with ¥ 86 (U8) and X12 (Khia) steels. For | 
comparison reasons, experiments were made by quenching these steels in water with 
and without the ultrasonic field. The U8 steel was hardened from 800 ~ 820%, | 
‘the intensity of the ultrasonic field was within 1 - 2 va/em?, and the frequency | 
‘ of the ultrasonic oscillations - 23 kilocgcles. The Khl1a steel was quenched from ; 
“1, 130°C in ofl or in water with and without the action of the ultrasonic field. Jjenj.. 
‘ The subsequent triple tempering was carried cut at 510 - 530°C for 1 hour and an 
‘ steel cooled in the open air. It was determined that the hardenability and th 
, hardness of the U8 steel increase (Ro increases from 37 - 42 to 54 - sr ina 
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yo as 
‘layer with a depth of 1.5 - 2mm) when quenching ee an oil bath with the use of = | 
“ultrasound, This applies for samples with a diameter of up to 20 mm. The use 
_ of ultrasonic oscillations during the quenching of the Khl12¥ steel from 1,130° » 
. and the cooling in oj] with a subsequent triple tempering increases the micro- : 
hardness by 30 kg/mm“, There are 6 references, er 
ew 
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AUTHORS; Pogrebetskaya, T.M., Yurgenson, A.A,, Kostenko, A.V. : a 
ETRE 2. High-temperature behavior of nitrided steeld. : [ : 

" SOURCE: Metallovedeniye i termicheskaya obrabotka;! aoe. aiaty ee _ 


. Metallovedeniyu i termicheskoy obrabotke, gost, y g. Odesse v 1960 g. 
fs ‘I ; a 


‘TEXT; - The paper describes an experimental investigation showing that long- 
term exposure to high : 

Phenomena: (1) Coagulation of the nitrides and dissociation of the less StablesFe 
nitrides, with attendant reduction in hardness; (2) diffusion in depth of the N. freed 
4S a result of the nitride dissociation and, therefore, a thickening of the nitrided 


layer affected; (3) interaction with O, which evokes the formation of a surfictal =. 
oxide layer. The nitride-dis sociation T determines the T limits for the use Of petite 
nitrided steels. Steels containing greater amounts of elements that form stable . 
and finely-dispersed nitrides Conserve their hardness and the thickness of the 

nitrided layer more effectively. Nitrided steels intended for long-term ope ration 

at elevated T must retain a suffici 
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-\ High*temperature behavior of nitrided steels.. $/8f10/62/000/000/010/013 | 


' Specimens of the steels 15XIIM® (1SKhLIMF) and ISX12BM o (ISKhI2VMEF), % 
ae ot which are ordinarily employed for. nitrided parts of steam turbines operating at T 
me «of «535-570°C, and also steels 1X13 (1Kh13), 94728 (EI728), and 1X18H9OT- * 
aot ' (1Kh18N9T) were tested. The heat-treatment procedures,employed are tabulated. 
Test T were 535, 560, and 570° for the first two steels and 680° for steel 7 
1Kh18N9T. Maximal holding time: 6,000 hrs, ‘Additional tests were made on‘the 
nitrided layer on valve stems made of steel 1SKhIIMF, which had been in actudl 
operation for 8,500 hrs. The change in hardness with time is graphed, also thi 
. depthwise distribution of the microhardness and the thickness of the nitrided layers 
“as a function of the duration.of the holding at the various high T's. The structyre 
.{ and the formation of the surface oxide layer are depicted in photos; they are spb- — 
» stantiated by X-ray-diffraction analysis (full-page table). The oxidation procdss 
‘may be regarded as follows: The Cr oxidizes faster than the Fe in the surface 
- layer, forming an oxide (Cr, Fe), 0, - Further oxidation is determined by the 
diffusion of the Fe and possibly the O through the layer of alloyed scale, where- 
upon a surface-~scale layer. consisting of Fe,03 forms. .The Fe nitrides in the 
nitrided layer dissociate; the N Separated interacts with the Cr, forming Cr 
nitrides. Simultaneously, a gradual decomposition of the austenite in the nitrided 
layer proceeds, After 309 hrs there may still remain some y- phase, but after 
4,500 hrs the y~phase lines on the X-ray graph disappears, and the structure 
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$/810/62/000/000/010/013 
consists of (a +CrN) phasé;” ‘the. lines of which become increasingly distinct. ‘ 
There are 10 figures and 2 tables; no references. 
ASSOCIATION; Sverdlovskiy turbomotornyy zavod (Sverdlovsk turbo-engine plant) : 
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Tact of alngle crystal orientation on dictiitty during cyclic toraton 
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crvetai, copper, metal ductility, metal elongation 


Acsitaci. The dependence of elongation on the number of cycie4 sycaile 
torgsflon was studied with aingle crystals of copper in the form of solid cylinders. 
lt wag eatablished that under cyclic toraion the single crva'alz were 
ongated even in the absence of external tensile stresses. siongation dependa 
e:y on the orlentation of the afngle crystals. With an increase in the 
‘ cycles, elongation in all cases ig the same ag when ar ~ rears fn 
cal teneile load t3 eopltled on ey tic tora. 7: 
tyataliographically. 
The ductil{ty of gingle coppar crvstala un to rupture by 
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attained at the moment of rupture. [In this csse rupture occurs after Zewer 
cycles than when tha number of slin systema {2 small, 
The macrogcople parameters of oriented hardeaing (marinum aad mean 
soa oF acrcmubation and breakdew: of rernacacs fel cag) lo. got tae 
na ou one latter) must depend on the number of active siin syatenma. 
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cvs with the mumber of cycles, Orig. art. las 1 graph. 


aig vi copper_increages the ductitity up.te eupture, Thégcoc-:cooo 


ASSOCIATION: Uraltakiy gosuniveraitet im. A. HM. Gor'kogo(Urala State University) 


‘SUBMITTED: 26Sep63 8UB CODE: 98S, AS 


RO 2EF s0¥1 005 . IPRS 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825210011-1" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825210011-1 


2A Uae ELON SD SSeS Oe need Ok ope a ESSE BObA asta er eae tek ees Lad ESE SSE Rah ae ad RE RB NG 
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‘ACC NR: APS028569 Gy . SOURCE CODE: 1.0326 /65/020/005/0788/0790 

-" “IgP(e)  MIW/JD/HW/JG/WB/E (cL SNE 
AUTHOR: _Zemskov, G. V.; _Konev, V.N.; Kogan, R. L.; Dombrovskaya, Ye. V.;_ A 
Kostenko, A. V. ay." 
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CRG: Odessa Polytechnic Institute (Qdesskiy politekhnicheskiy institut); Ural 
_ gosuniversitet im. A. M. Gor'kiy ,_(Ural'skiy gosuniversitet) 4 
ud Pe) ¥ 
TITLE: dxidation of nickel” alloys in atmospheres containing sulfur ~ 


- SOURCE: Fizika metallov i metallovedeniye, v. 20, no. 5, 1965, 788-790 


TOPIC TAGS: nickel alloy, metal oxidation, metal surface, metal scaling, metallo- a 
graphic examination, x ray analysis 3 : 
‘ABSTRACT: The effect of oxidation of ZhC6-K nickel alloy in sulfur atmospheres was ; 
studied. It had been previously observed that in such environments the heat resis-i - 
tance of nickel decreased as a result of the formation of nickel sulfides with low ~_.. 
melting points; i eters os these sulfides form eutectics with nickel and its 
oxides. Chromium known to retard this sulfide formation but does not prevent it. 
For the experiments, samples were cut from_turbine blades Vis had operated for 

. } 
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wabiok periods ‘at temperatures of 800- 900°C in an atmosphere containing gaseous : 
‘sulfur. Metallographic, x-ray and chemical analysis were performed. ;®The scale was - . f 
removed from the blades and cylindrical powder samples were made for the x-ray | 


-study in which Ky rca radiation was used. The nickel content was determined by the» 


weight method witle: the sulfur content was ‘established by the iodgmetric method. A 
‘microstructure of the base metal and of the blades in which the Gucfaces of. the fee 2 
‘blades revealed scale formation is shown. Lowered microhardness\Was the result Of (p=. 

- alloying elements diffusing out to the grain boundaries. Chemical analysis of the © «.. 3 
-layer showed a 1% 4 content. The x-ray analysis of the layer showed it to § .° ; 
have a crystal lattice\6f the NiO type anda phase of the spinel type. The mecha- ee 
nism for the formation of oxide layers in sulfur containing atmospheres was proposed =: 
for the alloy ZhC6-K. The spinel phase is formed from the following reaction: : Lees! e 


NiO + Crj0y = NiCry0,. 


This phase can also alloy with other elements in the metal. Once the full scale » ona 
‘forms, internal oxidation occurs. The oxygen diffuses faster along the grain y 
- boundaries and forms Cr203 due to the greater affinity of Cr for oxygen. In the 
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sala a 
center of the grain the Cr content becomes depleted, and the remaining nickel is 
left to form NiO. The solution of sulfur in the NiO lattice contributes to the in- | 
creased oxidation of the alloy since the sulfur intensifies the reaction. The 
scale structure finally becomes that of NiO with sulfur dissolved within and the 
spinel NiCry0,. Orig. art. has: 3 figures. — 


‘SUB CODE: 11,20/ - SUBM DATE; 19Jan65/ ORIG REF: 003/ OTH REF: 002 
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Fa ee ~ AUTHOR: Zenskov, Ge V. (Candidate of technical sciences; Docent); Kogan, R. L. 


‘(Candidate of technical sciences} ‘Docent) ; -Kostenko, A. V. (Engineer); Khmelevskaya, 
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TITLE: Titanivm-silicon and titanium-aluminum coatings of nickel-base alloy 


: |, SOURCE: Energomashinostroyenfye, no. 1, 1966, 34-35 


‘TOPIC TAGS: °-nickel, nickel alloy, nickel alloy coating, titanium silicon:coating, ‘|. 
titanium aluminum coating, coating oxidation, oxidation resistance, oxidation -resia~ |" 
‘tant coating, coating corrosion, gas corrosion, corrosion resistance/ZhS6-K nickel - a 
iy alloy eer eee a: Re eee . ¢ ce ee 
“ABSTRACT: An attempt Jab been made to improve the resistance of _ZhS6-K nickel-base |. 
‘| alloy to gas corrosion\ t:.850—900C in an atmosphere containing sulfur.4nd sea-water ,|_ 
vapors by means of titanium-silicon and titanium-aluminum diffusion codtings. | ¢ | 
‘Coating was done by pack cementation with coating: elements used simultaneously or \ 


serially. It was found that in simultaneous impregnation, the depth of the diffusion 
layer decreases with an increase of titanium in the mixture. At a titanium content 
of 90—95%, mainly titanium diffuses while at a titanium content of 30-35%, silicon 
or aluminum diffuse. Best results in simultaneous impregnation were obtained at 900C 
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with a mixture containing 60—80% Ti. The stepwise impregnation produced | 
better results than the simultaneous impregnation, especially when silicon or alumi- = |. 
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increased the resistance of ZhS6-K alloy to gas corrosion. In tests at 900C, after 


15 hr the uncoated alloy was corroded to a depth of $000- 190011 and coated alloy 
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f) 
ABSTRACT: A series of diffusion coatings were tested for protection of ZhS6-K nicke 
base alloy (0.13—0.20% carbon, 10.5—12.5% chromium, 5—6% aluminum, 2.5—32% tid@ni 
2.5—3% tungsten, 4.5—5.5% molybdenum, 0.13—0.20% boron) against gas corrosion 4n a 
mixture of products of sulfurous. fuel combustion and sea water vapors after all 
attempts to improve alloy oxidation resistance by alloying failed. Alloy specimens. 
were diffusion coated with one or toelements used simultaneously or one after the other. 
The coating yas done bya pac ea i ee at 900—1000C for 10 hr. 4£hromium, alumi- 
nun / ilicony +i tae ia) borer: ee: beryllium’And magnesium’ Sere used as single- 
element coatings. Chromium with titanium, silicon, aluminum, or boron; aluminum with |_— 
boron, cerium, or titanium; titanium with silicon or boron; manganese with boron; 
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| Fig. 1. Dependence of the change of the diffusion layer 

depth upon the content of elements in the mixture 


a - Aluminum-silicon ispregnation; b - boron-titanium 
impregnation. 
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uccessive ~~” : simultaneous singl t 
application, .«° application Soatingse 
cerium with boron; and silicon with aluminum were used for binary coatings. Corrosion es 
tests were done in combustion products containing 0.74% and 0.11% sea water at 900C |: 
for 15 hr. It was found that all the coatings tested have a higher corrosion resis- - 
tance than the uncoated alloy (see Fig. 1). Binary coatings protect the alloy more — 
efficiently than single-element coatings, especially with the consecutive method of 
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atl 

ey: ABSTRACT: A setup for high-speed cineradiography of the underwater welding arc 

a is described for the case of bead forming on the rib of a steel plate placed ; 

eae in an alumivum water tank equipped with inlet and cutlet cocks for the replace- 

t | ment of water and with illumioating lamps. This beading was performed with the 
aid of unit electrodes as well as of thin-wire electrodes. Radiography of the 
beading was carried cut with the aid of « TUR-1000 apparatus under the following 
conditions: anode current, 160 ma; anode voltage,. 115 kv; photographing tiae, 

| 1.5 sec; photographing rate, 750-1000 fremes/eec; distance from tube to elactrods,| | 
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*300 ma. Despite the prasence of a strongly ‘scattering medium -- water ~- images 
with adequate contrast were obtained with respect to the terminal, electrode, 
drop, plate (specimen), and the steam-gas bubble. This high-speed cineradiography 
of the underwater arc has made it possible to establish a number of parameterc of 
the underwater welding procass. In particular, it was found that the steam-gas 
bubble around the arc under water is relatively immobile and its oscillations 
obey a cyclic law. The bubble grows from the minimum up to a critical maximum 
beyond which it is destroyed and almost completely floats to the surface. Con- ~- 
trary to the traditional concept, it was found that tiny gas bubbles do not se- 
parate from this bubble. The transfer of metal in the arc during underwater weld- | 
ing proved to differ sharply depending on whether unit electrodes or thin-wire . 
electrodes were used: in the first case the transfer of metal occurred conti- 
nuously, as a rule, whereas in the second case (thin-wire electrode) transfer 
occurred in the form of large drops with a diameter 2-3 times as large as the - 
_ | eleetroda diameter.. In short, cineradiography of the underwater welding arc is ¢ 
“\ highly promising technique which should be further improved and refined. Orig. =; 
: arte has: 3 figures. , : 
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LWUKIN, V.I., dots., otv. red.3 BLIKH, V.V., red.; SARANYUK, T.V., tekhn. 
red. 


[Loci of the electric current of induction machinery; application and 
methodology for designs) Geometricheskie mesta tokov induktsionnykh 
mashin; metodika postroenii i primenenie, L'vov, Izd-vo L'vovskogo 
univ., 1960. 258 Pe (MIRA 14:9) 


1, Chlen-korrespondent AN SSSR (for Karandeyev). 
(Electric motors, Induction) 
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TARASHCHANSKIY , Miron Moiseyevich, kand. tekhn, nauk, dots.[deceased] ; 
‘dots., retsenzent; KOVAL'CHUK, A.V., inzh., 


KOSTENKO, D.P., 
cvred. izd-vay; SHAFETA, S.M. ’ tekhn. red. 
ters | Sinkhronno= 


[Synchronovs-reactive frequency conver 
reaktivnye preobrazovateli chastoty. Kiev, Gostekhizdat, 
(MIRA 15:10) 


“USSR, 1962. 178 p. 
1. Kiyevskiy ordena Lenina politekhnicheskiy institut (for 


Kostenko). 
(Frequency changers) 
(Electric current converters) 
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SOURCE: AN UkrRSR. Dopovidi, no. 3, 1965, 348-350 


TOPIC TAGS: mechanical property, ceramic. material, ceramic strength, ceramic re 
elasticity, ceramic prism , ‘ 
ABSTRACT: The standard methods for evaluating the mechanical properties of ceramic! 

ware, including structural materials, involve primarily the evaluation of Gifferent | 

types of temporary resistance during compression, bending, etc. Such standard : oy 
evaluations do not simulate the actual working conditions of the ceramic ware and = 
are consequently unsuitable for the determination of the relationship between 
their structure and their performance. In the present work, the deformation pro- 
cesses of ceramic ware were therefore investigated with prolonged loading. The 
deformation-time curves (Figure 1 of the Enclosure) are satisfactorily described 
by the Maxwell-Shvedov equaticn and by the Kelvin model. It was established that. 
there exists-a static yleld point, @ region of constant modulus of_ sete and | 
a maximum PAAG ERE WESEOS FEY»: Orig. art. has: 2 figures and 1 formula. 
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Production of Bessemer converter bottoris. V. N. Neshchishen, P. A. Brylev, 
F, G. Kostenko, and. E. F. Vit. Ogneupory, 15 (10) il-L6 (19805, -~ Up to 
19k9, the averare life of bottoms made at the Enakievsk tctallurgical worke 
from 50% Tarasov quartzites, 30% Prosyanovsk clay, 10% Chasov-Yar clay, and 
10% coke breeze was 7.5 heats. This was raised to over 12 heats by improving 
the grain size, ramaing, and drying and by changing the number and distribution 
of tuyeres in the bottom. The gratn size of the clay was 5 to 1 rm. 30 to 10Z, 
and 1 to ) rm. 6033 grain size of the quartzite was 7 to 3 mm. 30 to 0%, 3 tol 
me 25 to 30%, end 1 to Q mm. 35 to 502s the coke breeze left no residue on a 
3ersi. Sieve. The mix was analyzed as Si0, 70 to 7h, Alg03 11.5 to 1h.5, Fe,0 
up to 1.9, CaO 0.8, and ignition loss 9 to 1h% Ash in breeze was not over 13s. 
The moisture of the mix vas 6.5 to 7.5%. The mix was rammed with pneumatic 
hanmere in boxes with plates for 18 tuyeres, using an air pressure of 5 ata, 
The layer thickness was 30 to 35 mm., and the nunber of layers was 18, 
lasted 22% hr., up to 100° at 5°/nr. and for 109° to 200° at 10°/nr. The 
pieces were cooled to 100° in the kiln and to 60° with the roof patches open. 
beleKe 
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A004/A104 
AUTHOR: Kostenko, F, a, 
naan 
TITLE: Development trend of the production and utilization of low-alloyed 


steels in the national economy 
PERIODICAL: Byulleten' tekhniko-ekonomivheskoy informatsii, no. 7, 1961, 7-10 


TEXT: In his article the author:: presents a detailed survey on the utiliza- 
tion of low-alloyed steel grades based on data prepared by the Interim Commission 
of GNTK RSFSR, He states that the introduction of low-alloyed steels in combina- 
tion with heat treatment makes it possible to cut down metal consumption by 20-25 
% on account of increased strength Properties, Under [OCT (aost) 5058-57 ‘a list 


elements which are in short supply, as well as the utilization of steel grades / 
smelted on the basis of naturally alloyed ores of the Orsko-Khaliloy deposits, 

By 1965 the demand in low-alloyed steels in the RSFSR will amount to 3,500-4,000 
thousand tons, while the utilization of low-alloyed steels will reduce the total ~~ 
consumption of rolled metal in 1965 by 700-800 thousand tons, Since nickel and 
copper are in short Supply it is necessary to introduce on a wide scale the non- 
nickel and non-copper steel grades 15TC (1508), 14XTC (14KnOs) and 14f2 (14G2) 
Card 1/4 
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as well as the O9f2 (0902) and 16fT(160T) steel grades, The two latter grades 
excel by their good weldability, plastic properties, high cold resistance, vibra- 
tion and impact strength and possess a high resistance to atmospheric corrosion, 
Investigations have been terminated to study the utilization of the 1442 and 15GS 
grade steels for building and industrial metal structures, For main pipe lines 
14Khas gradg steel can replace the 190 steel, the former having a strength limit 
of 52 kg/mm“ compared to 48 kg/mm of the latter. The author recommends the 
utilization of the grades 12X[H(12KhON) or 10XICHA (CX) 4) (10KhGSND: [ SKhL-4]) 
without copper in railroad oar building which would ensure a strength limit not 
lower than 50 kg/mm“. The low-alloyed grades 10KhSND (SKhL-4) and 12KhON without 
copper or the 14K2xGS non-nickel steel would ensure a high vibration strength of 
welded structures in tractor building, while hinged and traller-type machines in 
the construction of agricultural machines instead of carbon steel may be built of 
the low-alloyed high-strength 1508, 14G2 and 14KnoS grades, For parts requiring 
a higher strength the author recommends the 18f2¢ (18028) and 2572¢ (25028) grade 
steels, He considers the utilization of the grades 150S, 14G2 and 14KhOS to have 
great prospects in automobile construction, in the construction of eranes and 
excavators and for the manufacture of mine cars, scraper conveyers, supports, 
chains and other mining equipment, Although at present Glavgaz USSR is the only 
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organization demanding an increase in the strength limit up to 60-70 ka/mn> the 
introduction of low-alloyed steels in the building industry and other fields will 
necessitate increased strength, which can be achieved in the next future by the 
application of hardening heat treatment and by alloying with cheap elements, e.g, 
Mn, Si, Cr, and, possibly, B, Partioularly for large sections and thick plates 
from low-alloyed steels heat treatment is necessary since it is not possible to 
obtain in the hot-rolled statea sufficient strength, toughness, cold-brittleness 
threshold eto, owing to the high temperature prevailing at the end of the rolling 
process in modern high-speed mills, This applies to the manufacture of rods of 


ed by 10-15% in comparison with hot-rolled Plates, An increase in strength of 
thinner sections up to 20-25% is Possible, It has to be taken into account, 
however, that for steels being welded the possibility of increasing the strength 

by heat treatment is limited because of the softening of these structures in the 
zone of thermal effect of the welding Joint. New compositions have to be found 
permitting to extend the range of the alloying elements MO, W, V and others, which 
would ensure high strength also for structures of great thickness and increase is 
the resistance of steel to the thermal effect of the welding Joint, At present 
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investigations have begun at the, TsNII chernoy metallurgii (TsNII of Ferrous 
Metallurgy) to develop low-alloyed steels with a strength limit in the range of 
60-75 kg/mm“. Another method of inoreasing the quality of low-alloyed steels 
would be the utilization of the rare elements Ce and Zr. Tests carried out at 
the TsNIIChM already during 1955-1958 showed that the addition of cerium to 
misch metal (Ce - 40%, the rest being La, Pr, Nd) can positively affeot the 
properties of low-alloyed steels, In some oases a reduction in sulfur from 
0.020 to 0.009% and an: improvement of the impact strength at minus temperatures 
could be observed. Investigations of the TsNIIChM of the effect of zirconium on 
the steel properties showed that additions of up to 0,106 can have a positive 
effect on these properties concerning a reduction of the anisotropy of properties, 


Development trend of the production 
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Jet while f121ing an ingot molds Since 1959 the only method used is soaking the 

métal ina jadle under Slag for 10-15 min. - Stean-ejector Pumps have proven super- 


ior to mechanical Punps. because they produce a deeper and steadier vacuum, In the. 
third quarter of 1962 at. the Kazanskiy mekhanicheskiy zayog (Kazan Mechanica) 


kg 
Per hour at a residual pressure of 1 m mercury column for the Verkh-Isetskiy co 
netallurgicheskiy zavod (Werkh-Isetskiy Metallurgical Plant) and the zavod Dnepro- 
Spetsstal? (Dneprospetsstalt Plant), but they have not been set up yet. Ata ; 
scientific-techni cal conference held in December 1962 it Was recommended to process : 
molten metal in vacuum processing equipment. outside the fi 


ical Pumps and therefore al] equipment mist be fitted with stean-ejector Pumps as | “ 
they become available and without causing work stoppages. The conference also _ 
recommended development of new methods of vacuum Processing such as bubbling, inert 
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Steel refining with 5 thetic sl, 
in ladle was extensively applied. The method greatly improves the phys icomechanical 
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TITIE: Intensity of iron saturation in calorizing alloys and methods for refining 
then 


SOURCE: Telhnologiya 4 organizatsiya proizvodstva, no. 1, 1966, 43-46 


TOPIC TAGS: alurtinum containing alloy, metallurgic process, metal purification, 


binary alloy, temperature test, metal melting, intermetallic compound, iron containing 
alloy, metallurgy 


vl. 
ABSTRACT: The authors point out that the extent to which aluminun alloys are — 
saturatod by iron’ luring calorizing has not been studied up to the present tine. 


and little effort has been made to develop methods for purifying these alloys. . 
The problem of rofining 4s important not only from the standpoint of : 
binary alloy castings but also for purification ef cast apie alloys in 
which iron is a haraful impurity, % aa 
Iron saturation was etudied for pure aluminus and for alusinus alloys with 
7.15 and 28% sino, as well as in a sinc alloy with 0.2% aluminur since these 
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alloys are recommended for use in calorising. Zinc alloy specimens with 0.2% | 
aluminum wore calorized at 535-545°C, aluminum alloys at 680-690 and 720-730°C 
and pure aluminum at 680-690, 720-730 and 780=790°C. Each specimen was held in 
the calorizing alloy for five minutes, After every five specimens had been : 
calorized, metal samples weighing 6-10 g were removed from the vat for deter. 4 
Sining iron concentration. It was found that the specific rate of dissolution 
. and the intensity of iron saturation are increased by raising the calorising — 
temperature, This is due to an increase in the activity of the melts with 
pecesct i iron (the degree of heating and the saturation limit of the iron melt. 
increase.) Gh, wa Be gah Rae as ce Garces ee ae Vea Oc cal 
The specific rate for dissolving of cast iron in an aluminum alloy with 7% Zn 
“shows the same relationship to iron concentration as for pure aluminum, An i 
increase in temperature from 680-690 to 720~730°C has no effect on specific rate 
of dissolving. Specific rate of dissolving 1s increased by raising the sino 
, content in the melt and at a concentration of 28% the rate is the same as for 
pure aluminum. However, the relationship between specific rate of dissolving = 
and iron concentration in the calorising alloy is stronger and differs somewhat 
from that for pure aluminun, sae cetactt, h e fhe 
?A sharp reduction in the specific rate of dissolving is observed at iron con 
‘centrations below 1,.0-1.4% as a function of the calorizing temperature. Beyond . 
;this point, there is some increase in the dissolving rate after which it remains: 
‘practically constant. This type of behavior in the specifio rate of dissolving 
as a funotion of iron concentration is due to the extreme iron deficiency __ 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825210011-1" 


"APPROVED FOR RELEASE: 06/14/2000 charlene nes lomt aetna state 


Fle BNL RE ale ES He ES ET ASE 


ACC NR; AFG026024 


(0,012-0,018%) in the eutectic of the Z2n-Fe systom and the formation of inter- 
motallic compounds at rather low iron concentrations, 

, | Tho formation of Fe-Zn and Fe-Al intermetallis compounds (and possibly more 
complex systems) stabilizes the rate of dissolving. A zino| oy with 0.2% 
aluminum yields satisfactory results in calorizing cast iron and steel. Ivon 
saturation of this alloy is much lower than for ‘aluminum or aluminumzino alloys. 
The specific rate of dissolution for iron in this alloy is also very low and 
dnoreases somewhat with an dnorease in iron concentration in the alloy. Low 
iron saturation intensity in a Znt0.2ZAl alloy is due to the low calorising 

; temperature, Thus, the bath 4s quite highly saturated with 4ron during: | 
calorizing of steel in aluminum and aluninum alloys, 


Two refining methods were tested: settling and filtering. Both methods are 
based on a reduction in the solubility of iron in aluminum and its alloys when 
the tomperature is reduced, During settling, excess dron which is soparated 
out in the form of aluninides or sincates is precipitated to the bottom of the 
vat due to its higher specific gravity. In the case of filtering, these iron 

’ Compounds are retained by the filter for the sano reason. Pure aluminum and 
aluminumsine alloy with 28% sinc with various initial iron concentrations were 

| refined, The settling and filtering processes were carried out at a temperature 
10-15°C above the solidus temperature. The settling tine was four hours, | 

| Fusion of the refined alloys with sine (up to 72% 2n) was used for reducing the 
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solidus temperature, It was found that fiite om 
° 4s xtre 
oe process and is simpler and less eearaiee then the mre fe ebb 
sinc (ales 28g Zn and sre crc ealiped aie isv, « : 
; eral oa ys, @.g., ALII1, ALI14, alii 
iene the addition of up to 72% sino to these alloys results in an rid they 
h porification from iron. Orig. art. has: 2 figures and 1 table. /JPRS: 35,432 


SUB CODE: 11 / SUBM DATE: none 
o 


iY 
Card 4/4 Pat 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825210011-1" 


ACC NR: AP6030381 


£30210-56 | ET (nbfoue (Jeri feunig Tele) Jp 


~~ SOURCE CODE: UR/0148/66/000/001,/0137/01 bu 
| AUTHOR: Vashchenko, K. I.; Firstov, A. Nej Belotskiy, A. V.; Duplyak, V. D.; oo 


: Kostenka,.C._D. 
8 


| | 
i 
| ORG: Kiev Polytechnical Institute (Kiyevskiy politekhnicheskiy institut ) | 
[TITLE: Structure and phase composition of the diffusion layer in bimetallic 
Sitfusion layer in binetalMie ¢ | 
| 
| 
| 


par aegis castings 4 1 
i ¥ ~~ 
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| 
| TOPIC TAGS: phase composition, binary alloy, iron aluminum alloy 
| ansrpact: . The report studios the stru.ture and phase composition of the | 
diffusign layer of specimens of Armco/iron (0.014 %C), steel grades 20,4 ' 
and U8 ‘and cust iron grade SCh 21-40)'eluminized at difforent temperatures 
‘and aged in a melt of pure aluminum or in aon aluminum alloy with 4 % Si i 
and 7 % Zn. i H 
: Cylindrical specimens 16 mm in diametor and 30 mu long were aluni~ , | 
nized in small tanks of thin sheet iron:25 mm in diameter and 45 ma high | 
which were immersed in o crucible containing the aluminum melt. ' | 
Specimens 18 mm in diometor and 70 ma long wero aluminized directly 
in the crucible ond then had the alwainum melt poured ovor them in a sand : 
| mold at a temporature of 720-730° C. From the bimetallic billets thus 
obtained sections and specimens for tensile testing wore prepared, - 
Binary olloys were prepared in on electric orc crucibleless furnace i 
{With a protective (argon) atmosphere, Chargo materials were Armco iron 


land AVOO de. i ; —_ 
paSisae ; f° e alusinun, ; UDC: 669.15! 3,262) 18 s2 eae 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825210011-1" 


"APPROVED FOR RELEASE: 06 


/14/2000 CIA-RDP86-00513R000825210011-1 


L 3911 6 
ACC NR AP6030381 i een 
t é 

In the aluminizing of Armco iron in pure aluminum, the diffusion / i 
layer consisted of two zones: o thick zone of columnar crystallitea ad join-. 
ing the iron, and, considerably thicker. a fine crystalline zone (2-3 -! 
microns) adjoining the aluminum. The columnar crystallites grew predqmi- . 
nantly in a direction perpendicular to the front of the reactive diffusion 
(toward the specimen surface ) with the formation of characteristic protu- 
sions -~ tongues. 

Formation of the two~phase layer is the result of reactive diffusion 
in the solid iron - aluminum melt systems the diffusion of aluminum atone 
promotes the growth of columnar crystallites and the overall thickneaa of 
the layer, and in the straightforward diffusion of iron, atoms change in 
the condition of equilibrium of the system which leads to a decrease in : | 
layor thickness. From the thermodynamic point of view, this phenomenon ’ | 
boila down to on incroase in entropy cof displacement and decrease in the 
free energy of the system and, therefore, proceeds spontaneously and irre-— 
versibly. 

The results of microstructural and chemical analyses were confirmed i 
"by roentgenographic investigation, Orig. art. has: 3 figures. [JPRS: 36,728] 
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[Heat exchangers ani evaporators] Teploobmennye apparaty i vyparnye 

ustanovki. Moskva, Gos. energeticheskoe izd-vo, 1955. 392 pe 

(Microfils] (MLRA 8:2) 
(Heat exchangers) (Bvaporating appliances) 
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Kostenko, Heorhly Mykolayevych 


aa a 
Tekhnichna termodynamika (Technical Thermodynamics) Kyyiv, Derzh- 
‘tekhvydav, 1958. 419 p. 1,000 copies printed 


Ed.:\A.1I. Rudnyts'kyy, Candidate of Technical Sciences; Executive 
Ed.: M. Dotsenko; Tech. Ed.: S. Matusevych ; 


PURPOSE: This is a textbook approved by the Ministry of Higher 
Education of the Ukranian SSR for students specializing in heat 
engineering at engineering vtuzes 


COVERAGE: This is a course in basic engineering thermodynamics, 
excluding thermodynamics of refrigeration and chemical thermo- 
dynamics. It deals with basic notions and laws of engineering 
thermodynamics, thermodynamic properties of working media, study 
of noncyclic thermodynamic processes, and standard cycles of heat 
power plants. In the preface the author mentions the following 
Ukrainian authors as having contributed to the field during 1915- 
1928: M.O. Bykov, 0.0. Satkevych, 0.A. Brandt. He also mentions 
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: O.A. Hukhman, whose book was published in 1947 

; f - The author thank 
professor M.O. Kichihin (deceased ) for constant dentatance and 
guidance in his work. There are 28 references, all of them Soviet. 
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S/143/62/000/004/003/006 
The principal equations of ... D238/D307 


ve industrial work in the flow indicate the work resources in a 
thermodynamic system taking in external heat flow under given tempe- 
rature conditions, the change in the thermodynamic state of. the 

working body and in addition, for industrial work, the change in ki- 
netic energy of the working body. Special interest attaches to the 
possibility of obtaining expressions for power losses due to the ir- ye 
re-ersibility of actual processes. It is shown that systematic uti-~ <- 
lization of the general basic equetions can aid in standardizing 
analysis results and in calculating thermodynamic processes, 


ASSOCIATION: Odesskiy politekhnicheskiy institut (Odessa Polytechni- 
cal Institute) 


SUBMITTED: March 14, 1961 
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(Thermodynamics) 
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Use of the international system of units in heat engineering 
and hydraulic calculations. Teploenergetika 10 no.11:90-93 
N '63, (MIRA 17:1) 
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KOSTENKO, G. N. (Odessa polytechnical institute) 


"A generalized method of thermodynamic analysis of various processes on the basis of 
exergetic balances." 


Report presented at the Section on Thermodynamics, Scientific Session, Council of 
Acad. Sci. Ukr SSR on High Temperature Physics, Kiev, 2-4 Apr 1963. 


Reported in Teplofizika Vysokikh temperatur, No. 2, Sep-Oct 1963, p. 321, JPRS 2h,651. 
19 May 1964. 
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[Fundamentals of the use of the units of the International 
System of Units in thermal and hydraulic calculations] Os- 
novy primeneniia edinits SI v teplovykh i gidravlicheskikh 
raschetakh, Kiev, Tekhnika, 1965. 105 p. 

(MIRA 1633) 
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Power characteristics of the efficiency of heat exchangers, 
Tav.vys.ucheb.zav.; energ. 8 no,3253-60 Mr '65, 
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1, Odesskiy politekhnicheskiy institut, Predstavleng kafedroy 
teoreticheskoy i obshchey teplotekhniki. 
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PERTTI ES 


Magnetic control of the depth of the case-hardened layer and the 
hardness of mouldboards, Zav.lab. 23 no.2:208-211 '57, 
(MLRA 10:3) 
1. Ural ekiy filial Akademii nauk SSSR 4 Vyaokogorskiy mekhanicheskiy 
savod, 
(Magnetic measurements) (Cementation(Metaljurgy)) 
(Plows) 
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SOV/68-58-8-8/28 
Kostenko, G.S., Pashkevich, A.Z. and Longinov, B.A. 
A simplified Method of Measuring Temperatures Along the 


Axis of Coking Charge (Uproshchennyy metod zamera 
temperatur po osi koksovogo ne aa | 


PERIODICAL: kKoks i Khimiya, 1958, Nr 8, pp 24 - 26 (USSR) 


ABSTRACT: 


The proposed method consists of immersing into the coking 
charge, steel tubes closed at the immersing end by a 
conical steel stopper and open at the top end. The 
temperature is measured by sighting an optical pyrometer 
on the closed end and reading the temperature. The method 
was compared with the usual one (inserting thermocouples) 
and a satisfactory agreement was obtained. The tubes are 
immersed into the charge either immediately after charging 
or 6 hours before pushing. There are 4 tables. 
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